We study the impact of emigration on local labor markets, based on the construction of a 1,087-km road in northeastern Brazil. The new road has changed population density substantially, creating new towns along its path and increasing internal migration flows. We first use a reduced-form approach to estimate the effect of emigration on skill groups (defined by education and experience) -a 10 percentage point increase in the proportion of emigrants (which denotes a fall in labor supply) raises wages by 5%. Then, by using a structural approach, we estimate elasticities of substitution across types of labor and between capital and labor. Based on these estimates, we calculate the price elasticities and wage effects among groups -although emigration typically raises wages, complementary effects determine negative impacts on some municipalities. On average, we estimate an overall increase of 50% in local wages due to the construction of the road.
Introduction
In 1976, the Brazilian government constructed a 1,087-km road from Belém to Teresina that established an important link between the north and the northeast regions of the country. The road construction was followed by concentration of the population and creation of new municipalities.
1 According to the 1980 Demographic Census, the size of migration flows to the municipalities in a radius of 200 km around the road increased by 50% after its construction, with originations predominantly coming from within this radius. Additionally, the number of municipalities along the road increased from 32 in 1976 to 66 in 2000, which is substantially more than the 10% increase observed in the rest of the country.
As documented recently, major roads affect the distribution of the population (Baum-Snow, 2007a ,b, Duranton and Turner, 2007 , Morten and Oliveira, 2014b and labor markets (Michaels, 2008, Morten and Oliveira, 2013) . Here, our focus relies on the emigration flows induced by the new road connecting Belém to Teresina. Proximity to the road is considered as a means of estimating the effect of emigration on wages: an underdeveloped topic in the literature (Mishra, 2007) . The analysis is presented in two parts.
In the first part, we consider migration as a labor supply shock that affects different skill groups (defined in terms of schooling and experience), as indicated in Borjas (2003) and Mishra (2007) . We also introduce an additional step and consider migration as endogenous 2 and use road construction as a way of improving the empirical identification of the effects of migration on the labor market: distance to the constructed road is used as an instrument for emigration. This additional step of identification matters because an increase of 10 percentage points in the number of emigrants raises wages from 1.44%, using the OLS estimate, to 5.1%, using the IV estimate. The latter represents a wage elasticity of 0.15%, evaluated at the mean value of outmigration shock (29.30%) in the area of Belém-Teresina.
In the second part of the paper, we specify a production function to study not only the direct effect of a particular emigration flow on the wages of the respective group of non-migrant workers, but also the cross effects on the wages of workers in different skill groups. Following Borjas (2003) , we estimate the own-factor price and cross-factor price elasticities (across skill groups). Our results suggest that, although the effect of emigration around the Belém-Teresina road on wages was usually positive, in many municipalities, there was a negative effect on wages for the groups with less than one year of schooling due to a complementary effect.
One limitation of our analysis is the fact that the road construction might have additional effects on wages due to changes in labor demand, like the ones described by Morten and Oliveira (2014b,a) . The authors find that a 10% increase in paved roads increases the wage premium by 0.8% and the municipal GDP by 0.9% . The changes in transportation costs might affect the demand for the outputs of pre-existing firms, or even change the location of the firms. There are at least two reasons why these effects are not relevant in our case. First, an overall change in the demand for goods in a given municipality would affect all skill groups uniformly, especially if the underlying technology is homothetic, as assumed in our analysis. In this way, variation in emigration across skill groups is more likely to be associated with labor supply rather than with labor demand. Second, we find no evidence that either the levels or the changes in the number of firms or residential capital stock are associated with the distance to the Belém-Teresina road.
We believe that our paper contributes to the literature in at least two directions. First, our empirical environment provides a new instrumental variable approach to estimate the elasticity of labor demand. We consider one additional identification step in comparison to Borjas (2003) and Mishra (2007) , which we find to be relevant. Second, our results suggest that the construction of a road affects not only the labor markets along its path, as in Michaels (2008) , but also the labor markets in municipalities not directly affected by such improvement. In this sense, it is important to note that our paper focuses on markets that lose workers to areas near the road instead of on markets with productivity gains from the new road. We exploit the fall of migration costs as an effect of connecting more places by roads, as described by Oliveira (2013, 2014b,a) .
The remainder of the paper is organized as follows. Section 2 presents the Belém-Teresina road. Section 3 describes the database. Section 4 discusses the impacts of the road on the regional labor market. Section 5 presents a structural approach. Section 6 discusses some limitations and caveats. Section 7 concludes.
The Belém-Teresina Road
The Belém-Teresina road was built in the 1970s as a part of the national policy for integration and development of the country as a whole. The highway, which comprises stretches of BR-316 and BR-010, is an important link between the north and northeast regions of the country. It was opened to traffic in 1976, with 1,087 kilometers of paved road. Along with the Belém-Brasilia road, the Belém-Teresina road was the main access route to East Amazônia at that time. It also provides access by land from coastal municipalities in the northeast to waterways in the north (Sant'anna, 1988) . Figure 1 depicts an area of 200 kilometers that surrounds the Belém-Teresina road, which is the focus of our analysis. The road crosses a very poor region, where a large percentage of the municipalities was mostly rural until the 1990s; 58% of the population aged over 10 years was living in rural areas in 1980. Note that we excluded the state capitals (Belém, Teresina, and São Luis), and all the municipalities the road passes through, from our sample. This is because we are primarily interested in the effect of emigration. The construction of the Belém-Teresina road has increased the population density along its path. This change can be seen in two dimensions -creation of new towns and migration flows. Figure 2 shows the increased urban agglomeration and the creation of new towns after the construction of the Belém-Teresina road. Between 1970 and 2000, the number of municipalities in the area surrounding the road increased by 50%, from 218 to 344 towns, compared to an average increase of 10% for the whole country.
There was also a redistribution of the population in the road's area. Figure 3 shows that the number of migrants increased after the road was completed and that most of this flow is internal, coming from municipalities within the referred area. There was an important inflow of migrants to areas near the road. This is the main reason why we focus our analysis on the impact of emigration.
Figures 4 and 5 show the emigration flows of different experience and education groups, respectively, for the years 1980 and 1991, as a a function of the distance to the road. Each curve represents locally weighted regressions, with least-squares smoothing and a bandwidth of 0.8, and considers a sample of migration groups within each municipality in the road's area.
The overall pattern is that not only do the levels of the flows decrease with the distance, but that the same is true for the changes between 1980 and 1991. Figure 4 shows that individuals with 6 to 15 years of experience are the group with the largest flow of emigrants for both years. There is a positive increase in the number of emigrants for all the experience groups that decreases with the distance to the road and is higher for the two groups with less experience. Figure 5 shows that the emigration flows for individuals with less than four years of schooling sharply decrease with the distance to the road. The pattern for the most educated is less clear, although the change also decreases with the distance. The changes for the group with less than one year of schooling are negative, although relatively low in comparison with the other levels.
Internal versus External Migration
In summary, the construction of the road induced an important change in the location of the population in the 200-km surrounding area. This change is systematically related to the distance to the road. By analyzing a large expansion of road infrastructure in Brazil, Morten and Oliveira (2014b) point out that, after controlling for the Euclidean distance between two locations, reducing the road distance by 50% would increase migration rates by 40%, but the the effect of the road infrastructure on migration is reduced by 10% once the general equilibrium effects of migration are computed. In the following sections, we use the construction of the Belém-Teresina road as a means of identifying changes in the labor supply determined by emigration. Emigration and distance to the road per experience groups Emigration and distance to the road per education groups 
Data
We use data from the 1980 and 1991 demographic censuses, collected by the Brazilian Institute of Geography and Statistics (IBGE). Along with the basic information collected for the Census, IBGE also used an extended questionnaire to obtain more detailed socioeconomic information. This extended questionnaire is applied to a sample of 10 to 15% of the population of each municipality, depending on its size. Our data come from this longer survey.
We work with a subsample of workers with between 1 and 39 years of experience who live in the areas around the Belém-Teresina road. The two years of data represent repeated cross-sections, because it is not possible to track individuals across the surveys.
Although we are interested in the area surrounding the Belém-Teresina road, we use information from the whole country to account for migration. We have tracked all migrants who have left a municipality in our area of analysis to settle themselves in another municipality within the country. Unfortunately, it is not possible to consider international migration outflows in our analysis. But this is not likely to be a problem because international migration is not quantitatively relevant in Brazil and, moreover, we are considering a very poor region with extremely low levels of international migration flows.
Migrants in our sample are those whose Census records indicate they were settled in another municipality in a 10-year window. Thus, migrants in the 1980 Census are those who migrated in the 1970s, while migrants in 1991 consist of those who moved during the 1980s. Table 1 presents the distribution of non-migrants, immigrants, and emigrants across many categories for 1980 and 1991, while Table 2 depicts the averages for experience, years of schooling, and earnings in areas surrounding the Belém-Teresina road. The comparative analysis between migrants and non-migrants reveals differences in many dimensions. Compared to non-migrants, immigrant flows are comprised of more women, a higher proportion of individuals aged 20-29 years, more educated workers with less experience, people from urban areas, fewer individuals declared as self-employed, and more employees with higher income and hours worked. The same is true for emigrants, although we can see differences between immigrants and emigrants, i.e., the place of residence for emigrants is more frequently in urban areas. The differences are also qualitatively the same across the years.
A Reduced-Form Approach
Emigration is considered in our framework as a labor supply shifter to estimate wage effects or "wage elasticities" in the municipalities influenced by the Belém-Teresina road. We start our analysis with a reduced-form approach, based on a Mincerian wage equation. We first consider an OLS estimation, where emigration Note: (***) indicates that the difference is significant at 1%; (**) the difference is significant at 5%; and (*) the difference is significant at 10%.
Source: 1980 and 1991 Demographic Censuses. is taken as exogenous. We then extend our analysis to introduce the possibility of endogenous migration and consider that road construction is a source of exogenous variation in migration.
Specification
Following Borjas (2003) and Mishra (2006) , we start with a very simple approach of regressing the individual logarithm of wages in source economies on the variable related to emigration that controls for individual and municipality characteristics. The specification is given by:
where w I sit is the monthly earnings for individual I, in period t, who belongs to skill group s and lives in municipality i; the m sit is the ratio of emigrants to natives (those who have lived in the municipality for 10 years or more) in skill group s, municipality i, and year t; the Z i is a vector of municipality characteristics (distance to state capitals, altitude and distance to the coast); 3 and the X I sit is a vector of individual characteristics (gender, age, experience, education, marital status, occupation, and activity, among others). We also include group fixed effects (v s ), time fixed effects (π t ), and their interactions (v s * π t ) to account for unobserved and possible time-varying characteristics of the skill groups. Also, we incorporate the possibility of having the residuals ε I sit correlated within each cell defined by group, municipality, and year by adjusting the variance for clustering at the group-municipality-year level.
We first consider an OLS estimation of equation (1). However, this strategy can lead to inconsistent estimates if emigration is affected by other wage determinants. In fact, the migration literature stresses that migration flows usually respond to wage differentials, among other factors (Roy, 1951 , Sjaastad, 1962 , Greenwood, 1975 , Borjas, 1987 , 1999a , Kanbur and Rapoport, 2005 . Under the assumption that individuals living in municipalities with lower wages have a higher probability of emigrating, municipalities with worse labor market conditions for a skill group s might depict a higher proportion of emigrants in that skill group. In this case, the estimated coefficient of m sit will be downward biased.
In order to account for possible endogeneity between migration and wages, we use the construction of the Belém-Teresina road as a source of exogenous variation in emigration. The road reduces distances between these municipalities and state capitals (Belém and Teresina). The evidence regarding the effect of distance on the migration outflows in the region is clear not only in Figures 4 and 5, but also in the migration literature (Sjaastad, 1962 , Sahota, 1968 , Schwartz, 1973 , Fields, 1979 , Carrington et al., 1996 . In the case of the Brazilian transport infrastructure, Oliveira (2013, 2014a) find evidence that access to roads is a significant determinant of migration choice and migration destination. Consequently, it increases wages and reduces the relative wage gap. Thus, we consider a first-stage specification where the proportion of emigrants m sit is a function of the distance of municipality i to the Belém-Teresina road (represented by d it ), as follows: Table 3 presents the estimates of the effect of emigration proportion on wages in the source municipalities in relation to equation (1). The first column shows the OLS estimates and the second column presents the IV estimates, where the emigration proportion is instrumented by the distance to the Belém-Teresina road by using (2).
Empirical results
The OLS estimate suggests that an increase of 10 percentage points in the emigration rate increases wages by 1.44% on average in each skill group. This result is substantially lower than the 3.1% reported by Mishra (2007) for Mexico, especially considering the relatively narrow standard deviation. Borjas (2003) shows that it is easier to interpret this coefficient by converting it to an elasticity that gives the percent change in wages associated with a percent change in labor supply. The wage elasticity is 0.04%, evaluated at the mean value of the outmigrant supply decrease (29.3%), which means that a 10% supply shock (an outflow of 2.9%) increases the wages by about 0.4%.
However, when we account for endogeneity and use the distance to the road as an instrument for emigration, the estimated effect of a 10 percentage point increase in the proportion of emigrants raises wages by 5.1% (a wage elasticity of 0.15%). Notice that the coefficient associated with the distance to the road on the first-stage regression is negative and statistically significant at the 1% significance level.
The increase in the coefficient, when comparing the OLS to the IV estimates, is similar to the findings of Mishra (2007) . The author uses social networks as functions for emigration, and also finds a downward-biased OLS estimate. After considering the potential endogeneity, emigration has a large and positive effect on wages in the source municipalities.
A structural approach
In order to make it possible to estimate not only the impact of a particular emigrant flow on the wages of competing native workers, but also the cross effects on the wages of workers in different groups, we follow the structural approach presented by Card and Lemieux (2001) and Borjas (2003) .
Specification
We assume that the aggregate production function for each municipality can be represented in terms of a two-level CES technology: workers with similar skills aggregate to form the workforce in a specific skill group and workers across skill groups then aggregate to form the workforce in each municipality over time. Formally, we have:
where Q it is the total production in each municipality over time, the A i represents the municipality characteristics that shift the total production, and ν = 1−1/σ KL with σ KL is the elasticity of substitution between capital K it and labor L it (−∞ < ν ≤ 1). The parameters λ K and λ L represent the way capital and labor are combined over time, assuming that λ Kmt + λ Lmt = 1. We adopt a flexible form for λ K and λ L that allows them to vary at the micro-region level, indexed by m, which is a set of geographically connected municipalities defined by IBGE. The composite aggregate workforce L it is a combination of workers from different skill groups, defined as:
where L sit is the number of workers in skill group s, living in the municipality i at time t, and ρ = 1−1/σ s with σ s is the elasticity of substitution across skill groups. The vector (θ st ) contains the technology parameters that vary over time and shift the relative productivity of skill groups. For simplicity, we assume that
and that these technology parameters are the same for all municipalities, because we are analyzing a relatively homogeneous set of municipalities.
We take the output Q as the numeraire and assume perfectly competitive markets. We then substitute (4) in (3), differentiate with respect to L sit , and take the logarithm. Thus, we have the wage of a worker in skill group s, living in municipality i, at time t, as given by:
Substituting ν = 1 − 1/σ KL , ρ = 1 − 1/σ s , and ln A i = α Z i + ε i (Card and Lemieux, 2001 ) equation (5) can be rewritten as:
where Z i and ε i are the observed and unobserved components of A i , respectively, at the municipality level; γ mt = ln λ mt is absorbed by interactions between period and micro-region fixed effects; and γ st = ln θ st is absorbed by interactions between period and skill fixed effects. If we assume that individuals in group s, municipality i, and period t have productivity shocks in the form of δ X I sit + ε I sit , where X I sit represents observable characteristics of individual I, and ε I sit is the random and unobserved component of the productivity shocks, then we have a similar equation (6) for individuals given by:
Estimation
We now estimate equation (7) using our sample. We consider the following baseline regression:
where Z i is a vector containing the distance to state capitals in the area (São Luis, Teresina, and Belém), altitude and distance to the coast, and X I sit is a vector of the same individual characteristics considered in subsection 3.2.
As in the previous section, we first estimate (8) assuming that L sit is exogenous. We then take the number of workers as endogenous and use the number of emigrants E sit as an instrumental variable for L sit to estimate β 1 . In the IV estimation, the first-stage specification is given by:
where E sit is the number of emigrants in group s, municipality i, and period t. Table 4 presents the OLS and IV estimates of β 1 . The OLS estimate is -0.015, significant at 10%, although the IV estimate is -0.077, significant at 1%. Again, the results indicate that the OLS is biased towards zero. The implied elasticities of substitution across types of labor for the OLS and IV are 66.67 and 12.99, respectively. These numbers are much higher than those depicted in the literature (Hamermesh, 1993) . Borjas (2003) estimates elasticity of substitution across experience groups to be equal to 3.5. Similarly, the Card and Lemieux (2001) estimates for elasticity of substitution between high school and college workers range from 1.1 to 3.1.
We can interpret these results in two ways. First, it is suggested that the technology available for the municipalities in the road area is such that workers with different levels of education and experience can be easily substituted with other workers. Second, it might be possible that the estimates of β 1 presented in Table 4 are biased. This bias can happen, for instance, if the migration flows are endogenous to the economic activity.
We then take one step further for the identification of the parameter β 1 that takes into account that E sit is endogenous and considers the road construction as an additional source of identification. We specify another equation for E sit given by:
D i is the linear distance between the administration center of the municipality and the nearest point on the road. Table 5 presents the estimates obtained from a three-step estimation procedure that uses equations (8), (9), and (10). Again, results suggest that endogeneity potentially biases the estimation towards zero. The β 1 estimate changes substantially to −2.863, significant at 5%, which indicates a lower elasticity of substitution across skill groups (or types of labor) of 0.35. This number is quite different from the other estimates available in the literature (Hamermesh, 1993) . However, it is important to keep in mind that our sample is comprised of individuals with extremely low levels of education. According to Table 1 , only 13% of non-migrants have five or more years of education. The estimated elasticity of substitution across groups might reflect the difficulty in substituting individuals across education and experience groups in this less educated population.
The elasticity of substitution between capital and labor, σ KL , can be obtained from β 2 (based on β 1 ) or β 3 . In Table 5 , both ways of computing σ KL lead Note: Robust standard errors are in parentheses. * indicates significance at 10%, ** significance at 5%, *** significance at 1%. Independent variables at the individual level (omitted): gender, a dummy indicating migrants, years of schooling, dummies for marital status, a dummy for literacy, age, race, experience, and squared experience, a dummy for urban residence, dummies for groups of weekly hours worked, dummies for economic sectors, and dummies for occupational position. Independent variables at the municipality level (omitted): altitude, distance to the coast (in log), and the distances to the three state capitals (in log) -São Luís, Teresina, and Belém. All regressions also control for skill and year fixed effects. Observations are at the individual level. Source: Demographic Censuses (IBGE), 1980/1991. to statistically equal values. Considering the computation from β 3 , we see that σ KL = 5.3. It is a high value when compared to the empirical evidence found in the international literature, which ranges from 0 to 1.5. Among the results reported by Hamermesh (1993) , only Hall et al. (1990) estimate a value with the same order of magnitude -6.86 for the United Kingdom. Again, we can explain the high elasticity of substitution between labor and capital by the labor market conditions in the region around the Belém-Teresina road, where workers have low levels of education and are therefore easily substituted with capital (Cahuc and Zylberberg, 2004) .
Simulations of the Effects of Emigration on Wages
Following Borjas (2003), we estimate the impact of the migration outflows on wages in the municipalities of the Belém-Teresina road area by keeping capital stock constant. In this case, the total effect is a combination of the own-factor price elasticity, ε si,si ,and the cross-factor price elasticity, ε si,s i , given by:
where m si is the average emigration rate for the years 1980 and 1991 of the skill group s in municipality i. The negative sign stands for the reduction in the labor supply induced by emigration. Hamermesh (1993) and Borjas (2003) point out that the factor price elasticity keeps marginal cost and quantities of other factors constant. Thus, the own-factor price elasticity can be obtained by deriving equation (5) from the logarithm of total labor in skill group s, in municipality i (ln L si ), which gives us:
We can rewrite the equation (12) as a function of the estimated elasticities of substitution and the shares of income assigned to each group:
where
Lsi is the share of income assigned to group s, in municipality i, and s L = d ln Qi d ln Li gives the labor's share of income in municipality i. Similarly, the cross-factor price elasticity is given by:
Notice that both the own-factor price and the cross-factor price elasticities vary across skill groups and municipalities. The income shares s si and s L were obtained from the earnings reported in the 1991 Census and from the GDP information used above. Table 6 reports the mean, the minimum, and the maximum of the own-factor and cross-factor price elasticities estimated for each municipality. The overall average of the own-price elasticity is −2.62, and indicates that a reduction of 10% in the labor force increases wages by 26.2%. Numbers across groups are quite homogeneous. It seems that most of the variation occurs between municipalities.
The estimated cross-factor elasticities, or elasticities across types of labor, are much lower and positive, similar to those found by Borjas (2003) . The overall average cross elasticity is 0.2428 and suggests that a reduction in the number of workers in one group implies an average increase in wages of 2.4%. The variation across groups is high. Groups of individuals with less experience have systematically lower cross-factor price elasticities. The same is true for education, although with less intensity. Table 7 describes the emigration shocks, m si , and the total wage effects determined by (11). Emigration is quite intensive for groups with one to five years of experience and less than one, one to four, or five or more years of schooling, with averages of 86%, 123%, and 110%, respectively.
The estimated average wage effect indicates that the migration outflows induced by the road construction increased wages in the source municipalities by 51.5%. This is a very high effect in absolute terms, but has the same magnitude Table 6 Price elasticities according to skill groups Table 7 Outmigration shocks in the 1970s/1980s and effects on wages according to skill groups of the average emigration rate of 60%. We must emphasize that this high mobility could be explained by the age structure of the regional population -a very young workforce; on average, the workers in the municipalities located near the road were 23-24 years old (Table 2) . On the other hand, the wage effect is highly heterogeneous, ranging from -105% to 426%. The heterogeneity of the emigration shocks and of the wage effects is also depicted in Figure 6 . In most of the cases, the wage effect is positive, indicating that the substitution effect is larger than the complementary one. However, the wage effect is negative for some skill groups in some municipalities in which the complementary effect is large. This is especially true for the groups with 26 to 39 years of experience, which face a relatively low migration outflow and are affected by the changes in other groups.
When we average the wage effects by municipalities, all the negative effects disappear. The distribution of the effects is presented in Figure 7 . At the municipality level, the average wage effects range from 15.6% to 143.6%, with a large concentration around the mean 56%. Figure 8 shows how the wage effect varies with the distance to the Belém-Teresina road, at the municipality level. The magnitude of the final effect varies significantly with respect to the distance to the road. Municipalities closer to the road experience a higher migration shock, as shown by Figures 4 and 5 and, consequently, a higher wage effect.
Caveats and Limitations
The analysis of the previous sections is based on the assumptions that the road construction has affected the labor supply in the municipalities in a 200-km radius through a migration outflow of workers, and that there is no other relevant link between the road construction and wages. One of the potential pitfalls in these assumptions is related to the impact of the new road on business and on the location of firms. It might be the case that the pattern depicted in Figure 8 , in which the wage effect declines with the distance to the Belém-Teresina road, is determined by an improvement in the labor demand in the areas closest to the road.
Although we cannot assure that the exclusion condition stated above is valid for our case, we do have some evidence that the road construction has affected the labor supply more intensely than the labor demand. The underlying assumption is that labor is more mobile than capital. Figure 9 shows how the number of firms and the value of the residential capital stock varies with the distance to the Belém-Teresina road.
Neither the levels nor the changes in the number of firms or the stock of residential capital seem to decline with the distance to the road. The number of firms has a flat pattern that has remained the same throughout the years. Thus, if the wage effects estimated in the previous sections are generated by changes in labor demand, then they are generated by other mechanisms which are not Figure 6 Emigration shocks, wage effects, and skill groups related to the number of firms. The pattern of the residential capital points in a similar direction.
Conclusion
This paper investigates the impact of road construction on labor markets in municipalities located within an area of a 200-km radius from the Belem-Teresina road. We have shown that the road construction has changed the population distribution in the area -many towns were created along the road and there was an increase in migration flows within the area.
Following a strucutural model approach, we use migration outflows as a source of variation in labor supply in order to estimate elasticity of substitution across skill groups (or types of labor) and elasticity of substitution between capital and labor. We also consider the distance to the road as an instrument for emigration. Then, based on the estimates of elasticities of substitution across types of labor and between capital and labor, we calculate the own-factor and cross-factor price elasticities of labor demand across skill groups. Finally, by considering these factor price elasticities and the observed emigration shocks, we show the wage effects of the Belém-Teresina road construction.
The results suggest that the migration outflows determined by the road construction have important consequences for the municipalities that lose workers. The episode has produced an overall increase of 50% in wages, although we also document a reduction in wages in some skill groups in some municipalities due to complementary effects. Number of firms, residential capital, and distance to the Belém-Teresina road 
